The ability to predict the surgical difficulty of lower third molar extraction facilitates the design of treatment plans by minimizing complications and improving the preparation of patients and assistants in terms of the postoperative management of inflammation and pain. The aims of this study were to evaluate the value of panoramic radiographs in predicting lower third molar extraction difficulty and technique and to determine if the experience of the practitioner had any influence on this predictive ability. Fourteen dental practitioners with varying levels of experience evaluate the difficulty of lower third molar extraction in a group of patients using a 100-mm visual analog scale (VAS) and a modified version of a surgical difficulty scale. The results were then compared to postoperative scores calculated using the same scale. A tendency to underestimate the difficulty of procedures that was more pronounced in observers with greater levels of experience was observed. A low level of agreement between preoperative and postoperative evaluations using the surgical difficulty scale as well as an association between difficulty assessed preoperatively using the VAS and difficulty assessed postoperatively using the surgical difficulty scale was also found. The use of panoramic radiographs does not allow practitioners to accurately predict lower third molar extraction difficulty and technique, regardless of their level of experience.
Introduction
Although the extraction of impacted lower third molars is a common dental procedure, it can present difficulties. Several classification systems have been established to estimate the surgical difficulty of removing lower third molars but they have proven to be of little clinical use (1, 2) . These systems are primarily based on the preoperative assessment of panoramic radiographs but other factors such as demographic and operative variables have also been analyzed (3) (4) (5) (6) (7) (8) (9) . The ability to predict the surgical difficulty of lower third molar extraction is essential when designing a treatment plan in that it helps to assess the competence of the dental practitioner for the particular operation, minimize complications (10) , and optimize the preparation of the patient and assist in terms of the postoperative management of inflammation and pain. This ability to predict the difficulty of third molar extraction has been found to vary according to the experience of the practitioner with the procedure (11) . The aim of this study was to evaluate the value of panoramic radiographs in the prediction of lower third molar extraction difficulty and technique and to determine if this is influenced by the experience of the practitioner (primary care dentist [PCD] , dental oral surgery specialist [DOS] , and maxillofacial surgeon [MS] .
Material and Methods

Patient Selection
We studied 80 lower third molar extractions performed in randomly selected patients who visited the Master' of Oral Medicine, Oral Surgery and Implantology (MO-MOSI) at the dental school of the University of Santiago de Compostela in Spain between February 2008 and April 2009. The first of every fifth patient was atended on the days on which lower third molar extractions were performed, was included in the study. A complete clinical history was taken at the first visit, with collection of the following information: patient age and sex; identification of the molar to be removed and reason for removal; level of impaction (totally covered by bone, totally covered by soft tissue, partially covered by soft tissue, or completely erupted); relative depth and space for eruption according to the Pell-Gregory classification; angle according to Winter's classification (12, 13) ; and the presence of associated symptoms and/or diseases. Informed consent was obtained from all patients, each of whom agreed to be treated and to participate in the study.
Data collection
Panoramic radiographs were scaned for each patient at a resolution of 150 ppi (Agfalook 32 V3. 60.0, Arcus 1200) and then shown to 14 dental practitioners with different levels of surgical experience. These included 2 primary care dentists from the Galician Public Health Care System (SERGAS), 10 dental oral surgery specialist from the master, and 2 maxillofacial surgeons from the Complejo Hospitalario Universitario de Santiago de Compostela in Galicia (CHUS), Spain. For each case, each observer decided whether or not lower third molar extraction was indicated, predicted the difficulty of the operation, and recorded which technique they would use. Preoperative evaluation of surgical difficulty Surgical difficulty was evaluated preoperatively using a version of the Parant scale modified by García-García et al. (14) ( Table 1 ). This scale defines 4 levels of difficulty depending on the surgical maneuvers required for the extraction of lower third molars: I: simple extraction; II: extraction requiring ostectomy; III; extraction requiring ostectomy and coronal section; and IV: complex extraction (root section). Each of the observers also predicted surgical difficulty using a visual analog scale (VAS) of 100 mm, where 0 represented the lowest imaginable difficulty, and 100, the greatest imaginable difficulty.
Surgical technique
All interventions were performed by postgraduate students from the MOMOSI. All surgeries were performed under local anesthesia by nerve-block anesthesia of the inferior alveolar nerve, lingual nerve and buccal nerve, with two 1.8-mL capsules of 4% articaine with epinephrine 1:200,000 (Ultracain; Normon, Madrid, Spain). In cases where an elevator and/or forceps were not effective, a mucoperiosteal flap was raised, generally by an incision distal to the lower second molar along the anterior border of the ascending ramus of the mandible, with mesial releasing incision in this molar. Ostectomy and tooth or root sectioning were performed where necessary using a low-speed round nº 8 tungsten carbide bur. The area was irrigated with saline solution and curettage of granulation tissue was performed. The wound was sutured with 3/0 silk sutures (Mersilk; Ethicon, Livingston, United Kingdom), and a folded gauze was applied over the surgical wound to achieve compression and adequate hemostasis. The sutures were removed a week after the operation. Patients were also given appropriate instructions and recommendations regarding the postoperative recovery period. 
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Each patient was prescribed an antibiotic (amoxicillin: 2 g 1 hour before the operation + 1 g every 8 hours for 7 days), an anti-inflammatory analgesic (iboprufen 600 mg; 1 tablet every 8 hours for 4-5 days, starting immediately after the operation), and an antiseptic (Clorhexidin 0.12% mouthwash 3 times a day for 7 days, starting the day after the operation).
Postoperative evaluation of surgical difficulty
At the end of the surgery, the surgeon recorded the technique used to extract the tooth on a special form. With this information, the observers rated surgical difficulty once again using the modified Parant scale (14) . The duration of each operation (from the first extraction maneuver to the completion of the last suture) was also noted.
Statistical analysis
Qualitative variables were expressed as absolute frequencies and percentages and quantitative variables as means (SD). The weighted kappa statistic (15) 
Results
Characteristics of sample
Eighty lower third molars were extracted from 66 patients (23 men and 43 women) during the study period.
The ratio of left to right molars was 1:1 and the mean (SD) age of the patients was 25.4 ± 6.6 years (range, 16-46 years). The most common indication for extraction was pericoroniritis (n=32, 40.2%), followed by proph- e872 ficulty based on panoramic radiographs and postsurgical evaluation using the surgical difficulty scale for the different observers is shown in Table 2 .
As can be seen, the weighted kappa statistic was less than 0.40 for all the observers except one oral surgeon, indicating a weak level of agreement between subjective, preoperative evaluation and objective, postoperative evaluation. The minimum and maximum kappa values for the different groups of observers were, respectively: 0.243 and 0.332 for the maxillofacial surgeons, 0.183 and 0.443 for the dental oral surgery specialist, and 0.160 and 0.245 for the primary care physicians. Predictive ability, i.e. the number of cases in which preoperative and postoperative evaluation of difficulty coincided, was 38.7% for the maxillofacial surgeons, 45.1% for the dental oral surgery specialist, and 31.9% for the primary care dentists.
As can be seen in figure 2 , statistically significantly association (P<.05) between the VAS score and the postoperative difficulty rating, was detected for the different groups of observers.
Discussion
To successfully evaluate the difficulty of lower third molar extraction prior to surgery, clinical and radiologic findings must be taken into account. Not only does this help to correctly plan the operation, but it also increases patients' level of satisfaction with the treatment received. Table 2 . Level of agreement between preoperative evaluation of surgical difficulty and postoperative evaluation for each of the observers using the weighted kappa statistic. Several authors have attempted to evaluate this difficulty on the basis of the position of the molar in panoramic radiographs (12, 16) but it has since been demonstrated that these indexes are not reliable for this purpose (1,2). Other variables have also been studied, including surgical variables (such as the extracted tooth, the surgeon, and the level of impaction) and demographic variables (such as age, weight, degree of mouth opening, and cheek flexibility) (3, 9) , with some of these factors found to have an influence on surgical difficulty. Because analyzing all of these parameters for each extraction would be very costly, Yuasa et al. (8) proposed using a simpler index based on 3 factors: the depth of the third molar in the mandible, the relationship with the ramus/space available, and root width. In previous studies (1, 14) , our group used a modified surgical difficulty scale to classify the difficulty of lower third molar extraction postoperatively. We consider the scale to be a reliable, consistent measure of surgical difficulty and thus believe it can be considered a gold standard test as it has been found to be significantly associated with surgery time (1) . In the present study, we have assessed the value of this scale in predicting surgical difficulty based on the observation of panoramic radiographs prior to surgery. Our results indicate that it is difficult to predict surgical technique on the basis of panoramic radiographs, regardless of the level of experience of the practitioner. The level of agreement between preoperative and postoperative evaluation of extraction difficulty was slightly higher for dental oral and maxillofacial surgeons than for primary care dentists, possibly because the surgeons are more familiar with these procedures (17) . The level of agreement was highest for the dental oral surgery specialist group, probably because, although they have less experience than maxillofacial surgeons, they would have been better trained to predict the technique used (based on their own skills), as the extractions in the study were performed by oral themselves. On comparing the mean preoperative difficulty scores for each of the 3 observer groups with the postoperative scores (Fig. 1) , we observed a tendency to underestimate difficulty in all 3 groups. This observation is in agreement with reports from several studies (6,7). The level of underestimation was most pronounced in the group with the greatest level of experience, the maxillofacial surgeons. This same trend was observed in the mean difficulty scores calculated according to the VAS for the different groups of observers (Fig. 2) . Ferrús-Torres et al. (11) found that residents with low levels of experience considered lower third molar extractions to be more complicated and tended to opt for surgery in more cases. Macluskey et al. (18) found that predictive ability of surgical difficulty were accurate in 96% of cases for specialist surgical dentists from a private practice compared to in 66% of cases for dental hospital staff, with no association detected between predictive ability and level of experience. Predictive ability in our study was highest for the group of dental oral surgery specialist, followed by the maxillofacial surgeons and the primary care dentist, respectively, but the values in all cases were considerably lower than those reported by Macluskey et al. (18) . On analyzing the estimation of surgical difficulty using the VAS, we saw that there was a tendency to rate extractions that required a more complicated surgical technique as more difficult. These data should, however, be analyzed with caution because, as we can see in (Fig. 2) , the mean results for the different groups are very different, and in addition, we are comparing a VAS with a surgical difficulty scale. Regardless of level of experience, none of the practitioners in our study were able to accurately predict the difficulty of extraction on the basis of a panoramic radiograph. This finding supports reports by Susarla et al. (5, 6) , who stated that surgical experience did not seem to exert a significant influence on a surgeon's ability to accurately predict surgical difficulty. They also mentioned that predictive ability improved with surgical experience. Several articles have discussed the difficulty of estimating surgical difficulty using panoramic radiographs (19) and it has been suggested that this can be done best intraoperatively (20) .
Surgeon Agreement
In conclusion, in the present study we found a low level of agreement between preoperative evaluation of lower third molar extraction difficulty based on assessment of panoramic radiographs and a modified surgical difficulty scale compared to postoperative evaluation. Finally, the level of experience of the observers did not seem to exert a significant influence on the results.
